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The Corps of Engineers’ comprehensive study of Chesapeake Bay is being
accomplished in three distinct developmental stages or phases. Each of these
phases is responsive to one of the following stated objectives of the study
program. '

1. To assess the existing physical, chemical, biological, economic and
environmental conditions of Chesapeake Bay and its related land resources.

2. To project the future water resources needs of Chesapeake Bay to the
year 2020.

3. To formulate and recommend solutions to priority probléms using the
Chesapeake Bay Hydraulic Model.

In response to the first objective of the study, the initial or inventory phase of
the program was completed in 1973 and the findings were published in a
document titled Chesapeake Bay Existing Conditions Report. Included in this
seven-volume report is a description of the existing physical, economic, social,
biological and environmental conditions of Chesapeake Bay. This was the first
published report that presented a comprehensive survey of the entire Bay
Region and treated the Chesapeake Bay as a single entity. Most importantly,
the report contains the historical records and basic data required to project the
future demands on the Bay and to assess the ability of the resource to meet
those demands. ’

In response to the second objective of the study, the findings of the second or -
future projections phase of the program are provided in this the Chesapeake
Bay Future Conditions Repor:. The primary focus of this report is the
projection of water resources needs to the year 2020 and the identification of
the problems and conflicts which would result from the unrestrained growth
and use of the Bay’s resources. This report, therefore, provides the basic
information necessary to proceed into the next or plan formulation phase of
the program. It should be emphasized that, by design, this report addresses
only the water resources related needs and problems. No attempt has been
made to identify or analyze solutions to specific problems. Solutions to
priority problems will be evaluated in the third phase of the program and the
findings will be published in subsequent reports.

The Chesapeake Bay Future Conditions Report consists of a summary
document and 16 supporting appendices. Appendices 1 and 2 are general
background documents containing information describing the history and
conduct of the study and the manner in which the study was coordinated with
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the various Federal and State agencies, scientific institutions and the public.
Appendices 3 through 15 each contain information on specific water and
related land resource uses to include an inventory of the present status and
expected future needs and problems. Appendix 16 focuses on the formulation
of the initial testing program for the Chesapeake Bay Hydraulic Model.
Included in this appendix is a description of the hydraulic model, a list of
problems considered for inclusion in the initial testing program and a detailed
description of the selected first year model studies program.

The published volumes of the Chesapeake Bay Future Conditions Report
include:

Volume Number Appendix Number and Title
1 Summary Report
2 1 — Study Organization, Coordination and
History '

2 — Public Participation and Information

3 3 — Economic and Social Profile
4 4 — Water-Related Land Resources
5 5 — Municipal and Industrial Water Supply

6 — Agricultural Water Supply

6 7 — Water Quality
7 8 — Recreation
8 9 — Navigation

10 — Flood Control
11 — Shoreline Erosion

9 12 — Fish and Wildlife

10 13 — Power
14 — Noxious Weeds

11 "~ 15 — Biota
12 16 — Hydraulic Model Testing
ii
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CHAPTER I

THE STUDY AND THE REPORT

The Chesapeake Bay Study developed through the need for

a complete and comprehensive investigation of the use

and control of the water and related land resources of
Chesapeake Bay., In the first phase of the study, the
existing physical, biological, economic, social and
environmental conditions and the present problem areas

in the Bay were identified and presented in the Chesapeake
Bay Existing Conditions Report. The Future Conditions
Report, of which this Appendix is a part, presents the
findings of the second, or projections phase of the study.
As part of this second phase of the study, projections

of future needs and problem areas, means to satisfy those
needs, and recommendations for future studies and hydraulic
model testing were developed for each of the resource
categories evaluated. The results of this phase of the
study constitute the next step toward the goal of develop-
ing a comprehensive water resource management program for
Chesapeake Bay. '

Contemporary water and related land resource planning in-
volves analysis of the broadest possible range of prospec-
tive development and management plans., Since electric
power has come to be such a significant factor in the
economic and cultural uses of our resources it carries

a major, although generally indirect, impact on area
development. This appendix attempts to develop a picture
of past and future power development in the study area
and to identify the impacts of electric power., Historical
progress, present developments, and future needs and
potentials are presented,
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AUTHORITY

The authority for the Chesapeake Bay Study and the con~=
struction of the hydraulic model is contained in Section
312 of the River and Harbor Act of 1965, adopted 27
October 1965, ’

The supplemental Appropriation Act of 1973, signed by the
President on 31 October 1972, included funds for additional
studies of the impact of Tropical Storm Agnes oh Chesapeake
Bay.

The Authority for participation of the Federal Power Com=-
mission in the Chesapeake Bay Study is contained in the
Federal Power Act, Part I, Section 4, Subsections a and c,

'SEC. 4. (As amended August 26, 1935). The Commission is
hereby authorized and empowered—-

(a) To make investigations and to collect and record
data concerning the utilization of the water resources of
any region to be developed,....!

(c) To cooperate with the executive departments and
other agencies of State or National Governments in such
investigations;.se.

PURPOSE

The Future Conditions Report provides water~land resource
planners and other interested parties with an understanding
of the available resources in the study area and the multiple,
and of the sometimes conflicting, demands to be placed on
these resources through the year 2020. Such understanding

is necessary for the formation of an adequate water and
related land management program as a guide to the intelligent
development, enhancement, comwervation, preservation and
restoration of the Bay's resources. Consideration of electric

it
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power and its effects on the socioceconomic functions of
the region is an essential element of such understanding.

SCOPE

The Chesapeake Bay extends in a northerly direction from
its junction with the Atlantic Ocean at the Newport News =
Northfolk area of Virginia to the mouth of the Susquehanna
River near the Pennsylvania = Maryland border.

Examination of the power aspects of the Bay required def-
inition of an appropriate Market Area and suitable sectors
within this market for power developed in the Chesapeake

Bay study area. The selection of this market and its
sectors isdescribed in Chapter II. Historical patterns

of electric energy consumption in the Market were analyzed
with respect to current developments in the power industry
and future power demands in the Market Area were estimated
through the year 2020,  The generating capacity mix required
to supply the estimated.demand was developed and its related
land and water use was identified. Generating plants were
sited and the associated water use identified in the various
parts of the Bay through the year 2000 but no such comparable
effort was made for facilities required after that period.
The degree of uncertainty associated with siting generating
plants so far into the future limits discussion to a more
general treatment for the latter period., The uncertainty
associated with related transmission line requirements
dictated a generalized treatment of its land use over the
entire study period.

Plans for future power development are based on present
technology, with some presumed improvement in efficiency.
While it is realistic to conceive that some revolutionary
technological changes will take place in the future in the
power generating and transmission fields, no attempt has
been made in this study to predict what those changes may
be, If such changes are to come they would apply to areas
outside of as well as within the Chesapeake Bay Region so
the relative position of the Region with respect to other

Appendix 13
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areas would probably not be materially affected. Therefore,
the power plant siting indicated through the year 2000
should be considered a characterization of the possible
impacts of electric power on particular bodies of water,

The placement of future power plants at suitable locations
is a process under continuing review and the siting scheme
shown will undoubtedly be subject to change as time passes
and situations change.

The basic data and general background information used in

the analysis have been taken from reports and other documents
provided by the electric power industry or prepared by staff
of the Federal Power Commission, from economic projections -
prepared for use in connection with the Chesapeake BRay

Existing Conditions Report, and from other available sources,

SUPPORTING STUDIES

Material relevant to the electric utility industry and
electric power development in Chesapeake Bay had been
incorporated into other supporting studies in the past.
Where possible pertinent information from the following
studies was utilized in this appendix.

Chesapeake Bay Existing Conditions Report - Appendix B,
U.S. Army Corps of Engineers, North Atlantic Division-1973

"Cumulative Environmental Impact Report"
Maryland Power Plant Siting Program - January 1974

"Second National Assessment"
U,S. Water Resources Council - in progress

"River Basin Planning Status Reports'"
Federal Power Commission

"The Nation's Water Resources'"
U.S5. Water Resources Council - 1968

o

STUDY PARTICIPATICN AND COORDINATION

This Power Appendix was prepared under the auspices of



The Chesapeake Study Group for inclusion in the Chesapeake
Bay Future Conditions Report. It was developed by the
Federal Power Commission's New York Regional Office staff
and reflects communication with other offices of the
Federal Power Commission and with utilities in the study
area. Within the Chesapeake Bay Study Organization this
appendix was reviewed by both the Advisory Group and the
Steering Committee.
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CHAPTER I1I

ELECTRIC POWER IN THE CHESAPEAKE BAY REGION

The development of electric power in Chesapeake Bay largely
was molded by the geography, economy, and social activity
around the Bay. The distribution of population, the chara-
ter of industry, availability of surface water, and other
circumstances proper to Chesapeake Bay all contributed to
the pattern by which electric power grew from its infancy
in the last century to the major commercial and social
institution of today.

DESCRIPTION OF THE REGION

THE CHESAPEAKE BAY REGION

Chesapeake Bay and its tributaries constitute the largest
estuarine system in the United States and one of the largest
in the world. The Bay has a surface area of about 4,400

'square miles (11,400 square kilometers) and a length of

nearly 200 miles (320 kilometers). The Bay is oriented in
a north=south direction, connecting with the Atlantic Ocean
at the southern end. It varies from approximately 4 to

30 miles (6 to 50 kilometers) in width and has an average
depth of less than 28 feet (9 meters), The tidal shore
line of the Bay is about 7,000 miles (11,000 kilometers)

in length with approximately 60 percent lying in Maryland
and 40 percent in Virginia.
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The Susquehanna River empties into the north end of the

Bay, providing approximately 50 percent of the Chesapeake's

fresh water supply. The major western tributaries, arising

in the Piedmont and the Ridge and Valley Provinces, include

the Bush River, Gunpowder River, Patuxent River, Potomac

River, Rappahannock River, York River, and James River.

The eastern tributaries come down from the Delmarva Penninsula -
and include the Pocomoke River, Nanticoke River, Choptank

River, and Chester River.

On the whole the Bay receives fresh water from a drainage
area of some 64,000 square miles (166,000 square kilometers)
with the tidal reaches and baylets fringed with marshes,
Swamp forests are found on sections of the lower Bay.

The climate is temperate continental and characterized
by abundant precipitation, moderate snowfall, plentiful
sunshine, and a long frost-free season, Summers tend to
be long and humid while winters are variable.

Approximately 7.9 million people inhabited the Bay area

in 1970. This total is more than double the 1940 figure
and is expected to double again by the year 2020, reaching
approximately 16,3 million people. About 80 percent of
the people presently live in the metropolitan areas of
Washington, Baltimore, Richmond, and Portsmouth and over
50 percent of the total population growth between 1970

and 2020 is expected to take place in the Washington
metropolitan area,

As would be expected, the population distribution reflects
the economic development. Approximately 3.3 million people
were employed in 1970, divided among four major employment
categories: the Service Sector (26 percent of total
employment) the Wholesale and Retail Trade Sector (17
percent), the Manufacturing Sector (16 percent) and the
Public Administration Sector (14 percent). The natural
transportation network provided by the Bay and its
tributaries played a significant role in the development

of the major urban centers of industry and commerce pre=
viously mentioned and in concurrent development of electric
power in the area, Present and future power supply has : .
been and will be primarily directed toward meeting the

residential, commercial, and industrial requirements of

these major load centers. -
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RESOURCES

Only a little over one-third of the land around the Bay

is considered developed and most, about 87 percent, of
this developed land is in agricultural use., The concen-
tration of people and economic activity is further illus-
trated by the fact that all land used for residential,
commercial, and industrial purposes is less than 5 percent
of the total land around the Bay.

The sources of water are the fresh water tributaries of
the Bay, ground water from excellent water-bearing sands
and gravel that underly the Bay area, and the brackish
water of the estuary itself, Because of the variations

in salinity levels, the Chesapeake Estuary supports a

wide variety of fish life. Wetlands, about 5 percent

of the total land area, which are very important to the
productivity of the Bay are being lost or threatened by

an alarming rate of development. Generally, finfish
reproduce in the low saline waters of the Upper Bay and
the upstream portions of the tributaries. On the other
hand, the famous blue crab reproduces in the saltier
waters at the mouth of the Bay. 1In addition, some species
use the Bay as a spawning area and nursery, then migrate
to the ocean for their adult life, The most important
species from a dollar value standpoint are oysters, crabs,
clams, menhaden, and striped bass. The marshes, woodlands,
and the Bay itself, provide an extremely productive
natural habitat for over 2,700 different species, These
marshes and swamp forests are ideal for deer and waterfowl.
The area is one of the key areas of the United States for
wintering and resting of migratory waterfowl and shorebirds.
Several thousand acres of high quality salt marsh are
managed by public and private agencies specifically for
waterfowl,

The Region also offers a wide variety of water-oriented
recreational opportunities. These include an area for
fishing, crabbing, sailing, boating, water skiing,
canoeing and swimming, picnicking, camping, hiking and
even fossil collection. Water quality conditions in the
Bay vary widely due to a variety of factors: proximity
to urban areas, type and extent of industrial and agri-
cultural activity, stream=flow characteristics, and the
amount and type of upstream land and water usage., Most
of the water quality problems occur in the estuaries of

the Bay's tributaries and not in the Bay proper.
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Virtually no commercial fuels or metals are found in the
study area, but extensive non-metal mineral deposits,

such as sand, gravel, stone, flint, and feldspar, have
proven to be of significant value to the development of

the Region. For the basin as a whole one of the most
economically valuable resource is the building or dimension
stone used in the construction industry. Crushed or

broken stone is also of considerable value while a great
variety of sedimentary clays found in the area are used

in sewer pipe, pottery, stoneware, and ceramic products.

HISTORY

The first public application of electricity in the Chesapeake
Bay region was to street lighting by arc-lamps, installed in
Washington, DC, in 1879, Similar street lighting systems
soon followed in Richmond and Baltimore, but due to the
maintenance problems associated with arcs, electric street
lighting seemed fated to remain a novelty. Nevertheless,

new uses for electricity were being explored. Newspapers
printed on electric presses appeared in Washingteon in 1883,
and Richmond converted its streetcar system to electric

power in 1888.

These early electric services were not available to the
general public in any real commercial sense. Public demand
for electric service for homes and businesses led to a
"subscription" service whereby a fee was assessed for the
number of lamps connected to the service lines. Metered
service soon followed with billings based on actual kilo=
watthour usage. By 1900 all the metropolitan cities in

the Bay region had generally available electric service

for all who desired it and the present arrangement of
utilities and territories had been pretty much established.

During the mid=1920's three utilities operating in
Pennsylvania and New Jersey undertook studies to determine
the justification and need for high-capacity interconnections
to realize certain of the benefits of power pooling. The
outcome of these studies was the formation of the Pennsylvania-
New Jersey Interconnection (PA=NJ Pool). By agreement
dated September 16, 1927, Public Sexvice Electric and Gas
Company, Philadelphia Electric Company, and Pennsylvania
Power & Light Company initiated the construction of 220 KV
interconnection lines and also established operations under
the "one=system" concept. Under this concept, the members
of a power pool are operated as though they were one system,
without regard for territorial -division or ownership.
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As the members grew and as interconnection lines were
established with adjacent utilities, more utilities were
involved in the operation of the Pennsylvania-New Jersey
Interconnection. By agreement dated September 26, 1956,
the present Pennsylvania-~New Jersey=Maryland Interconnec-—
tion (PJM Pool) replaced the former PA-NJ Pool, In
addition to the original three members, Baltimore Gas

and Electric Company, Jersey Central Power & Light Company,
Metropolitan Edison Company, New Jersey Power & Light
Company, and Pennsylvania Electric Company entered into
this agreement. By a supplemental agreement dated January
28, 1965, Potomac Electric Power Company became the ninth
signatory to the PJM Agreement, Three additional utilities
operate within the PJM Pool through agreements made with
their adjacent neighbors: Atlantic City Electric Company,
Delmarva Power & Light Company, and UGI Corporation., In
1972, New Jersey Power & Light Company merged into Jersey
Central Power & Light Company, and Vineland Municipal in
New Jersey joined the PJM, operating in coordination with
Atlantic City Electric Company. '

The CARVA Pool, comprised of Carolina Power & Light Company,
Duke Power Company, South Carolina Electric & Gas Company,
and Virginia Electric and Power Company, was formed after
several years' planning and negotiation directed toward
increasing coordination over the wide geographical area
served by the companies. The agreement, which went into
full effect on May 1, 1967, was the culmination of efforts
begun in 1961 to attain maximum economy and bulk power
supply reliability for the benefit of the States of North
Carolina, South Carolina, Virginia, and a small part of
West Virginia. Under the CARVA agreement, the companies
were specifically committed to undertake joint planning

and operation of transmission and generation facilities.
Implementation of the agreement permitted members to
install larger size units with attendant economies in first
cost and operation, and this resulted in the the shared
development of plans for an extensive Extra High Voltage
bulk power transmission system among the Pool companies.

In 1970 the CARVA agreement was replaced by a new compact
providing. for greater flexibility among the members to
enhance bulk power supply and reliability. At the same
time three new members were admitted: Yadkin Inc., South
Carolina Public Service Authority, and the Southeastern
Power Administration, being respectively an industrial,
state, and Federal utility. The new agreement constitutes
the Virginia-Carolinas (VACAR) Pool.
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11



Appendix 13
12

DESCRIPTIVE PUBLICATIONS

All materials used in the preparation of this Appendix are
available through normal sources such as the U.S. Government
Printing Office or the Office of Public Information of the
Federal Power Commission. These are included in the Refer-
ences section.,

B

PRESENT STATUS

In studying the electric power resources of Chesapeake Bay
a geographic area containing the shoreline of the Bay and
encompassing the electric utilities serving the Bay was
defined. This area, the Chesapeake Bay Market Area, is
delineated by the exterior boundaries of those utilities
which border on the shores of the Bay.

In recognition of the geographical and electrical charac—
teristics of the Market Area utilities, the Market was
divided into three Sectors: Chesapeake West, Chesapeake
East, and Chesapeake South.

Chesapeake West includes the Baltimore-Washington corridor
of the PJM Pool; Chesapeake East takes in the Delmarva
Peninsula portion of the PJM Pool; Chesapeake South covers
the Virginia area of the VACAR Pool. Figure 13.1 outlines
the Market and its sectors,

PRESENT RESOURCE USE

The utilities serving the Chesapeake Market area number 74,
ranging in size from Virginia Electric and Power Company

with over 26,000 gigawatthours of energy requirements in .
1972 to Princeville Municipal (NC) with barely 1 gigawatt- é
hou? of requirements.

The utilities are of varied ownerships: private corpora-

tions, municipalities, consumer cooperatives, and the

Federal government. Investor-owned utilities in the o
Market Area account for almost 90% of the energy require-
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ments of the Market and about 95% of the generation of
electricity. They also operate virtually all the trans-
mission facilities. The municipally-owned utilities are
all small and derive most or all of their energy from the
large investor-owned utilities with only minimal genera-—
tion of their own.

The cooperatively-owned utilities for the most part purchase
all their energy from other utilities. Where they do have
generating capacity, it is in small plants with little output.
There is only one Federal utility in the Market, the Kerr &
Philpott Project. This, operated by the U.,S, Army Corps of
Engineers, produces wholesale energy for many of the coop=
eratives in Chesapeake South and other utilities outside

the Market,

The utilities within the Chesapeake Market Area operate as
bulk power suppliers, wholesale generators, or wholesale
purchasers. The bulk power suppliers operate substantially
all of the generating and transmission facilities in the
Chesapeake Market, They, besides furnishing their own
franchise requirements, sell large amounts of energy to
other utilities, mainly municipals and cooperatives. All
are investor-owned utilities.

Wholesale generators operate a generating plant and some-
times associated transmission lines and sell the entire
output to other utilities under long-term contracts. There
are two such utilities in the market area, the Kerr and
Philpott Project and Susquehanna Electric Company; both
operate hydroelectric plants,

Wholesale purchasers are the most numerous of the utilities
in the Chesapeake Market. They buy energy at bulk rates
from bulk power suppliers or wholesale generators and resell
it to their own retail customers. In several instances the
purchased energy is supplemented by a minor amount of self-
generation. They are of municipal, investor, or cooperative
ownerships.

Table 13.1 lists all the Market utilities with their gene-
ration and energy requirements for 1972 as well as the
Sector of the Market Area they serve,

L
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Table 13-1

Electric Utilities In The Chesapeake Bay Market, 1972

Y

Type of Annual i Energy
Utility Ownership Generation Requirements
GWh GWh
Chesapeake West
Baltimore G&E Investor 12237 14009
Potomac El. Pr. Investor 20074 13567
32311 27576
Southern Maryland Cooperative 0 676
0 676
32311 28252
Chesapeake East

Delmarva P&L Investor 5512 4455
Delmarva P&L MD Investor 849 1033
Conowingo Pr. Investor 0 360
Delmarva P&L VA Investor 22 167
Chestertown EL&P Investor 0 59
Susquehanna El. Investor 2243 19
Stockton L&P Investor 0 10
Lincoln & Ellendale Investor 0 7
8626 6110
Dover, DE Municipal 155 334
Newark, DE Municipal 0 153
Easton, MD Municipal 75 75
Milford, DE Municipal 0 60
Seaford, DE Municipal -0 40
Centreville, MD Municipal 0 28
Lewes, DE Municipal 9 27
Smyrna, DE Municipal 0 25
St. Michaels, MD Municipal 0 24
‘Berlin, MD Municipal 8 22
New Castle, DE Municipal 0 14
Middletown, DE Municipal 0 11
Clayton, DE Municipal _0 _4
247 817
Delaware Cooperative 0 196
Choptank Cooperative 0 185
Accomack=Nor thampton Cooperative 3 62
3 443
8876 7370
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Table 13-=1 (Cont'd)

Electric Utilities In The Chesapeake Bay Market, 1972

Utility

Chesapeake South

Virginia E&P
Pamlico P&L
Crist Pr.

Greenville, NC
Harrisonburg, VA
Washington, NC
Tarboro, NC

Elizabeth City, NC

Franklin, VA
Edenton, NC
Manassas, VA
Blackstone, VA
Scotland Neck, NC
Enfield, NC
Windsor, NC
Culpeper, VA
Robersonville, NC
Hertford, NC
Belhaven, NC
Elkton, VA
Wakefield, VA
Hobgood, NC

Oak City, NC
Hamilton, NC

Iron Gate, VA
Princeville, NC

Prince William
Virginia
Southside
Shenandoah Valley
Mechklenburg
Northern Piedmont
Roanoke

B.A.R.C.

Northern Neck
Tideland
Edgecombe-Martin

Community
Central Virginia.
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Type of
Ounership

Investor
Investor
Investor

Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal
Municipal

Cooperative
Cooperative
Cooperative
Cooperative
Cooperative

Cooperative

Cooperative
Cooperative
Cooperative
Cooperative
Cooperative
Cooperative

Cooperative

Annual

Generation

GWh

25709

[\¥]
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Energy
Requirements

GWh

26189
17

26207

386
185
158
135
129

54
133
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Table 13-1 (Cont'd)

Electric Utilities In The Chesapeake Bay Market, 1972

Utility

Energy

Chesapeake South (Cont'd)

Tri-County
Prince George
Halifax
Albemarle
Craig-~Botetourt
Cape Hatteras
Ocracoke

Kerr & Philpott

Type of Annual

Ownership  Generation Requirements

Gwh Gwh

Cooberative 0 42

Cooperative 0 41

Cooperative 0 40

Cooperative 0 38

Cooperative 1 26

Cooperative /1 17

Cooperative Zi 2

2 1977

Federal 698 O

698 )

26414 29474

67601 65096

TOTAL CHESAPEAKE MARKET AREA

/1 Less than 1.
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MARKET SECTORS

The Market Sectors display varied compositions of utilities
by site, number, ownership, and operation, But for all
their diversity, the Sectors can be adequately described
and characterized by considering just four utilities
Delmarva P&L Co. for Chesapeake East, Baltimore G&E Co.

and Potomac El Pr. Co. for Chesapeake West, and Virginia
E&P Co. for Chesapeake South. Together these four account
for over 89% of the Market's energy requirements and almost
94% of its generation. A brief description of each Sector
follows.

a. CHESAPEAKE WEST. Chesapeake West has 3 utilities: Potomac
Electric Power Company, Baltimore Gas and Electric Company, and
Southern Maryland Electric Cooperative. The energy requirements
of Chesapeake West in 1972 were 28,252 gigawatthours balanced
against a generation of 32,311 gigawatthours. The excess
generation was almost entirely delivered to more northernly
members of the PJM Pool outside the Chesapeake Bay Market

with only minor amounts flowing into Chesapeake South. The
generating facilities were all in investor~owned utilities

and consisted of 7,000 megawatts in fossil steam plants and
1,113 megawatts in combustion plants*. Southern Maryland
Electric Coop. purchases its entire needs from Potomac Electric
Power Company. It is the largest cooperative in the Market
with energy reguirements in 1972 of 676 gigawatthours.

b. CHESAPEAKE EAST. Chesapeake East has 24 utilities: 8 investor-
owned, 13 muaicipally-owned, and 3 cooperatives. The largest
investor-owned utility, Delmarva Power & Light Company, alone
accounts for more than half of the Sector's energy and about 2/3

of its generation. The Sector's energy requirement in 1972 was
7,370 gigawatthours and generation was 8,876 gigawatthours

making it the smallest of the three sectors. The sector's
generating capacity consisted of 1,294 megawatts in fossil

steam capacity, 209 megawatts in combustion capacity, and 474
megawatts in a single hydroelectric plant. ZEaston Municipal,

the Market's only isolated utility, is located in Chesapeake East.
Easton's entire energy requirements of 75 gigawatthours in 1972
were furnished by its 235 megawatt combustion plant. The bulk of
the excess generation came from the hydroelectric plant, Conowingo,
and was delivered to the more northernly parts of the PJM Pool beyond
the market boundaries.

*Plants which do not use steam as an intermediary between the burning
of fossil fuel and the production of electricity.



£

ey

¢c. CHESAPEAKE SQUTH., Three investor utilities, 23 municipals,
20 cooperatives, and one Federally operated project constitute
the 47 utilities of Chesapeake South, which in 1972 had an
energy requirement of 29,474 gigawatthours. When balanced
against a generation of 26,414 gigawatthours, Chesapeake

South had a modest net import, almost entirely from outside
the Market. Virginia Electric and Power Company with about
90% of both energy and generation is the major utility in
Chesapeake South. The only other significant generation in
the sector is that from the Kerr and Philpott Project of the
Corps of Engineers. It produced 698 gigawatthours from its
two hydroelectric plants, which was delivered at wholesale
rates to cooperatives in the Sector and certain utilities
beyond the Market boundaries. On the whole, the sector
contained 4,597 megawatts of fossil steam capacity, 848
megawatts of nuclear steam, 573 megawatts of combustion,

and 506 megawatts of hydro.

ENERGY ACCOUNT.

Figures 12.2, 13-3, 13«4 are flowcharts showing the source

and disposition of energy in 1972 for each of the three
Sectors. Only utilities having energy requirements equal

to or greater than 100 gigawatthours are shown individually.
All others are grouped as "Minor Utilities". The inputs

into any utility block are from internal and extraterritorial
owned generation, shown by the appropriate prime mover, or
receipts from other utilities. The outputs from any utility's
block are deliveries to other utilities. The net sum of
generation, receipts, and deliveries represents the energy
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requirements for the utility. This energy is distributed

to the utility's ultimate retail customers, internal

utility use, free service, and losses. The total amount

is indicated within the block beneath the name of the utility.

As an overview, Figure 13-5 shows the source and disposition
of energy for all the Chesapeake Bay Market for 1972,

POWER SUPPLY

The generating plants of the Chesapeake Market are separated
into two groups, those actually located within the Market
boundaries, and those located beyond them but generating

for the account of market utilities. Table 13-2 gives a
list of plants both inside and outside the Market Area,
together with their capacity and generation for 1972,

Figure 12-B shows the geographic location of these plants,

In 1972 there were six jointly-owned plants represented in
the accounts of the market utilities; they are identified
with an asterisk in Table 13=2. While all these units
happen to be physically outside the Market Area, jointly-
owned units are planned for future installation in the
Market Area.

a. FOSSTL STEAM. The Market Area's generation in 1972 came
predominately from fossil steam plants: 61,328 gigawatthours
of the total 67,601 gigawatthours generated. The installed
capacity amounted to 12,891 megawatts out of a total Market
capacity of 16,614 megawatts. The plants vary considerably
in size, ranging from Chesterfield (1484 megawatts) to McKee
Run, (38 megawatts). All are owned by the investor-owned
utilities with the exception of the McKee Run plant which is
owned by Dover Municipal in Delaware.

b, NUCLEAR STEAM. The first nuclear steam plant in the
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Chesapeake Bay Market, Surry of Virginia E&P Co. with a
capacity of 848 megawatts, went into service late in 1972.
In 1973, the first full year of service, Surry generated
6,857 gigawatthours and was connected to the utility's
network for 7,801 of the 8,760 hours of the year.

From this modest beginning, utilities serving the Market
are planning considerable nuclear capacity in the coming
years. In 1972 there were 3 nuclear steam plants under
construction: Calvert Cliffs of Baltimore G&E Co., North
Anna of Virginia E&P Co., and additional units at Surry.
Calvert Cliffs and an additional unit of Surry have since
gone into operation and in the decades to come, generation
from nuclear steam plants will provide a larger and larger
portion of the Market's needs.

c. COMBUSTION. Combustion plants refer to those plants
which do not use steam as an intermediary between the
burning of fossil fuel and the production of electricity.
In the Chesapeake Bay Market combustion plants are of two
kinds, the Diesel engine-generator and the gas-turbine
engine-generator.

Combustion plants in the Market range from the 288~megawatt
Buzzard Point plant of Potomac El. Pr. Co, to .the Accomack-
Northampton El, Coop. 615-kilowatt Tangier plant., Combustion
plants are found on utilities of every size and of every
ownership except Federal.

Because they are relatively small self-contained units,
combustion plants are generally easily sited anywhere

within a utility's territory. On the smaller utilities,
Diesel combustion plants generally provide base=load
requirements, supplementing outside purchases. On larger
utilities, whose base-load generation comes from fossil

or nuclear steam plants, the combustion turbine units

serve mainly for peak=load and for insuring adequate reserves.

In recent years lengthy delays in construction have been
encountered by fossil and nuclear plants in thé PJM part

of the Chesapeake Market. In matching the ever-increasing
demands for electricity, utilities have installed considerable
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gas turbine capacity which has a much shorter lead time than
either fossil or nuclear. There is a concentration of the
larger combustion plants in Chesapeake West, examplified by
the Buzzard Point, Perryman, and Riverside plants. Large
blocks of combustion plant capacity were under construction
in 1972 at the site of the Morgantown fossil steam plant.
When completed in 1973 this new plant included 297 megawatts
of combustion capacity, and was the largest such plant in
the Chesapeake Market.

d. HYDROELECTRIC. Hydroelectric capacity in the Chesapeake
Market is concentrated in three large plants: Conowingo,
Kerr, and Gaston, these accounting for 856 of the Market's
888 megawatts total hydro capacity in 1972. The Conowingo
plant, 474 megawatts is located on the main stream of the
Susquehanna River 9 miles (15 kilometers) from its mouth..
It furnishes wholesale energy to Conowingo Power Company
and Philadelphia Electric Company, the latter being outside
the Market. Kerr, 204 megawatts, is operated by the Corps
of Engineers to deliver wholesale energy to cooperatives in
Chesapeake South. All the remaining hydro capacity, including
Gaston, 178 megawatts, is located in Chesapeake South.

Chesapeake South has the bulk of hydroelectric facilities
owned by nonutilities - mills, factories, and the like -
which produce energy for self-consumption. All these
nonutility plants are small, none larger than 3 megawatts.

Table 13-3 gives the characteristics of the Market hydro-
electric plants, utility and nonutility. No further develop-
ment of hydroelectric potential is anticipated by any
Chesapeake Market utility and no plans to abandon any existing
plants have been announced.

No pumped storage plants were in operation or under construction
in the Chesapeake Market in 1972 and only one was scheduled for
future installation. This is the 2,100 megawatt Bath County
project of Virginia Electric and Power Company, located on the
Jackson River near Warm Springs, Va. This site is well outside
the Chesapeake Bay tidal area, in the extreme western part of
Virginia. Due to the absence of feasible sites in the
Chesapeake Bay tidal area, pumped storage projects serving

the Market will be located some distance from the Bay itself.,
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FUELS USE

The fossil steam generation by the Chesapeake Market Area
was produced from coal, oil, and gas, with gas being only
a very minor contributor. The tabulation below gives the
percent contribution to the fossil steam generation for
1972 in each of the sectors,

PERCENT CONTRIBUTION TO FOSSIL. STEAM GENERATION, 1972

Sector Coal 0il Gas
Chesapeake East 40 57 3
Chesapeake West 50 50 0
Chesapeake South 29 71 0]
Chesapeake Market 40 60 less than 1

In Chesapeake West, plants are about evenly divided between
those burning coal only, oil only, and both coal and oil,
Except for Indian River and Vienna, plants in Chesapeake

East all burn some gas in combination with coal or oil.

Mt. Storm is the major consumer of coal in Chesapeake South, .
the other plants using only minor amounts with oil,

NONUTILITIES

Electric power in the Market is virtually the exclusive
product of the electric utility industry, but there are

many industrial and commercial concerns.which operate
generating plants for their own internal energy requirements.
All such plants are small and the combined generation‘from
them is miniscule against the total .utility gemeration.

Some of these 'nonutility plants are hydroelectric facilities
and are listed in Table 13-3 to give complete coverage to

the development of hydroelectric power in the Market.

A few nonutilities have made arrangements with the local
utility for the selling of any excess generation they pro-
duce in the normal course of their business. The utility
reciprocates by supplying the nonutility with energy during
periods of deficiency. This interchange of energy benefits
all three sectors as depicted in the energy accounts,
Figure 13,3 through 13.6,

TRANSMISSION

Of the power lines located within the Chesapeake Bay Market,
those operated at 138 kilovolts and higher serve for the
transmission of bulk power throughout the region.
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While the 138 kilovolts and 230 kilovolts transmission voltages
have been long established in the Chesapeake Bay Market, the
first 500 kilovolts line went into service in 1965 to connect
the new Mount Storm plant to the coastal load centers of the
Virginia Electric and Power Company. Since then, the 500
kilovolt grid has steadily expanded in the Chesapeake Bay
Market until in 1972 it totalled 836 miles (1346 kilometers).

In Chesapeake East, there are 28 miles (44 kilometers) of

500 kilovolt line and 39 miles (63 kilometers) of 230 kilovolt
line, serving mainly to tie the Delmarva Peninsula to the

rest of PJM to the north. Distributing the bulk power received
by Delmarva via the 500 kilovolt and 230 kilovolt links are

315 miles (508 kilometers) of 138 kilovolt line, extending
down the length of the Peninsula.

Chesapeake West has 196 miles (315 kilometers) of 500 kv
line entirely in Baltimore Gas and Electric Company territory
interconnecting to utilities to the west and to the north.
There are 736 miles (1184 kilometers) of 230 kv line serving
the heavily populated zones around Washington and Baltimore,
Lines of 138 kv total 58 miles, (93 kilometers) consisting
almost entirely of a 4-circuit line connecting Perryville
substation and Conowingo plant to the rest of PJM to the
north,

The Chesapeake South sector has 613 miles (987 kilometers) of
500 kv line and 1060 miles (1705 kilometers) of 230 kv line
all owned by Virginia E&P Company., The 500 kv system is the
primary connection between the Mt. Storm plant and the eastern
load centers and it also interconnects the Sector to utilities
to the south and west. The 230 kv system helps transfer

bulk power from one part of Chesapeake South to another and

it also delivers to the metropolitan districts of Alexandria
and Norfolk, There are 105 miles (169 kilometers) of 138
kilovolt transmission, connecting the Lexington and Bremo
substations to utilities to the west.

Table 13-4 gives a listing of the circuit length of trans=
mission lines by utility for 1972, All the 500 kv and 230 kv
lines are supported by steel towers. The 138 kv lines are
supported by wood frames, although steel poles and towers

are occasionally used. Within the center city districts of
Washington and Baltimore, transmission lines are placed
underground., These lines, all 138 kv, amount to 131 miles
(211 kilometers) amdare not included in the Table, Figure
13.7 is a map of the transmission grid in the Chesapeake

Bay Market for 1972,
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Table 13,4

TRANSMISSION CIRCUIT LENGIH IN THE

CHESAPEAKE BAY MARKET, 1972
(Figures are "circuit miles/circuit kilometers')

Utility

Conowingo Pr Co.
Delmarva P&L Co.
Delmarva P&L of Md.
Susquehanna El

Chesapeake East

Baltimore G&E Co.
Potomac El1 Pr Co.

Chesapeake West

Virginia E&P Co.

Chesapeake South

Chesapeake Market

500 kV
24/39
4/5
0/0
0/0

28/44

198/315

0/0

196/315

613/987

613/987

837/1346

230 Kv

2/3
23/38
0/0

14/22

39/63

188/303

548/881

736/1184

1060/1705

1060/1705

1835/2952

138 Kv
2/3

229/370
84/135

0/0

315/508

58/93

0/0

58/93

105/169

105/169

478/770
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EXISTING PROBLEMS AND CONFLICTS

In addition to the conflicts of use which may arise in the
Study Area as a result of multiple demands for water or land,
the resolution of certain social issues currently affecting
the utility industry could also influence use of water and
land for the generation of electric power in the Study Area.

Prevailing controversies concerning the generation of electric
power and its impact on the environment include such issues

as esthetics, air pollution, water quality, impingement and
entrainment of fish, radiological effects, and the disposal of
nuclear wastes. .

Steam generating plants are expansive installations that could
present a relatively unsightly overall appearance and hydro-
electric plants can often intrude on scenic areas. Both entail
competitive use of water and may preclude other esthetic
developments. Concealment of transmission towers and trans-—
mission lines is sometimes difficult; they cannot always be
placed out of view or effectively blended into the surroundings,

The types and quantities of emissions from the combustion of
fossil fuels in the production of electric power created a
demand for air pollution control as a major siting criteria
in planning future plants. The necessity for large quantities
of cooling water introduces problems of fish impingement,
entrapment, and entrainment. The effects of releasing this
water in a heated condition and its impact on aquatic life
are other issues .of controversy. Environmental regulations
currently prescribe the use of a closed cycle cooling system
for generating units to be installed in 1985 and thereafter ;
however, the resulting reduction of heat input to the cooling
water source may be offset by significant increases in
evaporative water consumption. The varied impacts of the

thermal and consumption effects may exchange an apparent

current problem for a potential future problem.

[ 2%



During their operation nuclear power plants are permitted
to release, under well controlled and carefully monitored
conditions, low levels of radiocactivity. Current techno-
logies for the treatment and storage of radiocactive wastes
are characterized as currently adequate. The adequacy of
these technologies however, are controversial in some quarters.

With increasing emphasis on envirommental protection, the
utility industry, in cooperation with the Federal Government,
some state governments, and some research institutes, have
ongoing programs attempting to minimize the environmental
impact of electric power generation and still maintain a
reasonable cost for electric power.

The public, government, and the electric industry in general
are all currently emmeshed in a reassessment and reevaluation
of the generation of electric power by nuclear fission. The
public inquiry with regard to safety and long-term justifica~
tion of a nuclear program and the economic impact of double-
digit inflation on the cost of nuclear power has introduced
some question regarding the future of nuclear power generation.
Final resolution of these issues could influence the utiliza-
tion of nuclear capacity throughout the country and in the
Market Area. The Chesapeake Bay Market utilities presently
plan the installation of considerable nuclear capacity but
still anticipate substantial additions of fossil generation.
Because of the lower thermal efficiencies of nuclear units,
increasing nuclear capacity increases water use about 50
percent for each nuclear unit which replaces a comparably-
sized fossil unit, Land use for plant siting is reduced because
large fuel storage and handling areas, needed for coal or

0il, are not required for nuclear fuel, but transmission
rights-of-way could require more land because of the need

to site nuclear facilities further from the population centers.
Opportunities for joint use of the land would also tend to

be less because of the remote locations, although such

settings might be attractive for recreational development.

Should future events constrain the installation of additional
nuclear capacity base load requirements would have to be met
with generation by coal or oil. In this regard, conflicts
between the national energy and environmmental interests and
between these interests and the economic vitality of the
electric utilities are currently evident and resolution of
these conflicts could have varied impacts on the water and
land requirements.
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The goal of national energy independence favors the consumption
of coal while environemntal laws often preclude the combustion
of certain types of coal in power plants without adequate
environmental equipment. The resultant economic penalty,

in addition to uncertainties of supply and regulatory postures
pertaining to coal combustion, tends to discourage the use

of coal. Coal-fired plants need relatively large land areas
for coal storage, handling, and ash disposal. Fuel storage
and handling and ash disposal in oil-fired plants involve

less land area but would likely involve more waterfront land
area to accomodate water borne oil tramsport. The use of
imported oil would be undesirable from both energy independ-
ance and national security postures.

MANAGEMENT RESPONSIBILITIES

The electric utility industry is regulated at the Federal,
state and local levels by agencies specifically established
for this purpose. While virtually all aspects of utility
business are under official scrutiny of one form or another,
only those aspects related to water and land use are high-
lighted here,

The US Federal Power Commission, established in 1920 to
administer the Federal Water Power Act, regulates the de-
velopment of non-Federal hydroelectric resources. Speci-
fically, the Commission reviews proposed non-Federal hydro-
electric projects for inclusion in the overall development
of water resources along a river reach, considering such
matters as navigation, flood control, irrigation, recrea-
tion, and wildlife conservation. The Commission then
issues a license stipulating requirements to be fulfilled
in respect to the water resource utilization. The Federal
Power Commission also gathers and compiles statistics on
water resource matters, prepares water appraisal studies,
and cooperates with other agencies in developing water
management prodrams.,

Other Federal agencies regulate utilities not as direct
objects of jurisdiction but as entities influencing the
use of land and water resources. The US Army Corps of
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Engineers issues permits for constructing facilities in
navigable waters, typically cooling water structures for
steam-electric plants. The US Environmental Protection
Agency promulgates air and water quality standards involv-
ing thermal and chemical discharges into water bodies and
land use requirements for air and water pollution control
equipment. Generating plant design and operations are
influenced by these standards. The US Federal Energy
Adninistration regulates the allocation of fuel oil and
encourages the use of coal, thereby influencing the land
area requirements which arise in consequence of burning
each type of fuel., The US Nuclear Regulatory Commission
controls the utilization of nuclear power, including the
possible site location and cooling water releases to the
water body serving the nuclear generating plants.

On the state and local level, agency responsibilities vary
widely from state to state around the Bay, but a repre-
sentative idea of such regulation can be obtained by citing
the Brandon Shores #1 unit, a 600 Mw fossil unit scheduled
by Baltimore G&E Co. for completion in 1978. The unit is

to be located in Anne Arundel County, Maryland, just outside
of Baltimore.

The State of Maryland Water Resources Administration must
permit the use of Bay waters for cooling water purposes;
the Department of Natural Resources and the Maryland Port
Authority must pass on the construction activity along the
shore front; the Highway Administration grants permission
for transmission line routings over local highways. Anne
Arundel County's Department of Inspections and Permits must
approve the plant's sediment control programs; the Depart-
ments of Health and of Public Works must approve the treat-
ment of sanitary products. Baltimore County and Baltimore
City both have departments of planning and zoning which
require approval of transmission line rights-of-way. In
addition, Baltimore City's Bureau of Consumer Services must
grant the permits for domestic water service.

4

THE MARYLAND POWER PLANT SITING PROGRAM

Recognizing the controversy surrounding efforts to increase
the production of electric power, the state of Maryland
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established a Power Plant Siting Program (PPSP) in 1971,
The enabling legislation, which expires in 1985, was
structured to insure that future demands for electric power
would be met at reasonable cost, while simultaneously
insuring that the natural environment would be protected.

The program is designed to predict the impact of existing
and proposed generating units and to acquire alternative
sites for utilities unable to find a suitable location
for needed generation. In addition, numerous information
gaps are being addressed in a long-range, stably-funded,
and well-designed research program,

The Power Plant Siting Program, while providing for strict
enforcement of environmental controls,imposes responsibility
on the State to help utilities meet those standards.



CHAPTER I1I

FUTURE ELECTRIC POWER NEEDS

FUTURE DEMANDS

In light of the many variables normally affecting future
electric power requirements and supply and the current
uncertainties regarding fossil and nuclear fuels availa=-
bility, environmental and energy goals, the possible
conversion of certain end-use energy consumption to

the use of electric power, load management, and the economic
situation in general, the credibility of any long-term
estimate of future power needs is considerably strained.

In current efforts to project electric power requirements
some analysts - opt for projections reflecting a quick
return to historical trends while others argue for an
extended or even permanent deviation from the past. Even
among those who feel the growth rates will not return to
historical values there is wide debate regarding the con-
templated future growth rate pattern.

Since reasonable correlation between many of the factors

of future electric power demand are undefined at this time,

the projections developed here provide only a possible order

of magnitude of the needs for electric power and the associated
impact this need will impose on the resources of the Chesapeake
Bay.

ASSUMPTIONS AND METHODOLOGY

In general, the projections of demand were developed by extra—
polating various historical trends and subjectively modifying
those trends to reflect judgements regarding factors currently
in force and which could plausibly continue into the future.
The estimated power requirements for the Chesapekae Bay Market
were determined by combining the projected requirements for
the three Sectors., These were derived by projecting compila-
tions of historical data for the utilities encompassed by
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each of the Sectors, These data were extracted from material
on file with the Federal Power Commission.,

Initially, two types of projections were developed for each
Sector. One set involved multiple extensions of the historical
trend developed for each Sector with various assumptions

made regarding future growth rates, In this set three curves
for each Sector were developed to reflect high, moderate,

and low estimates of future energy requirements. A second

set of projections was developed by extrapolating and sub-
dividing estimated regional demands prepared in conjunction
with the Water Resource Council (WRC) Second National Assess—
ment. WRC estimates through the year 2000, for regional

areas encompassing the.Chesapeake Market Area, were extrapolated
through the year 2020 and were subdivided in proportion to

each Sector's historical relation to the total regional area.
This second set of projections was used to help assess the
reasonability of the curves obtained in the first set.

Both sets of data were plotted and analyzed with regard to
general conformance with the newly emergent influences and

a single set of projections was selected, The projections
chosen reflect a belief that the general economic situation
will improve in the near future and that growth in the use

of electric power will continue but at a somewhat reduced rate,
Persistent energy conservation policies will also result in

a reduced rate of growth. This may be offset to some degree
by the transition of some direct end-use consumptions of oil
and natural gas to the use of electric power, Though no
cohesive analysis is yet available to justify precise devia-
tions from historical trends, a broad consensus does support

a reduced growth rate, The magnitude of this reduction is
currently the subject of concerned debate. For purposes of
this Study the selected energy demands have been developed
within a gradually reducing growth rate so that by the year
2020 the five year average compound annual rate of growth

is approximately 4.5 percent. This is belived to be moderately
conservative with regard to the potential for energy conser-
vation but recognizes the significant role electric power will
continue to play in the national economy.

Peak demands related to this selected energy projection were
developed by applying the load factors for each Sector to

the energy figures., The load factor for each Sector was
determined by examining historical trends and assessing past
and current behavior. Again, in recognition of the many
prevailing uncertainties, no effort was made to project the
load factor variation beyond 1980. After 1980 the load factors

i



were held at a constant level, based on prior trends. It
is appreciated, though, that a more deliberative load manage-
ment program could work to improve load factors,

PROJECTED DEMANDS

Table 13-5 gives the resultant projections for each Sector
and for the entire Chesapeake Market in five year steps from
1980 through 2020, together with the associated maximum
demands and load factors. Three energy curves (historical,
moderate, and low) and demands for the selected moderate
energy growth are portrayed in Figures 13-8 thru 13=11.
Where pumped storage power plants are contemplated, energy
needed for pumping is added to the energy requirements,
This energy is furnished during the periods of low demand
and, therefore, does not act to increase the peak demand.
The last column of Table 13-5 gives the total load of each
Sector, including the pumping energy.
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Table 13-~5

PROJECTED ENERGY REQUIREMENTS AND PEAK DEMAND

Peak

Demand

MW

2482
10008
10360
22850

3360
13490
13965
30815

4455
18160
18630
41245

5860
23870
24768
54498

7600
30840
32600
71040

9820
39435
42645
91900

12415
49815
55210
117440

15695
62265
70465
148425

19600
76590
88405
184595

IN THE CHESAPEAKE BAY MARKET

1980

1985

1990

1995

2000

2005

2010

2015

2020

Energy Load Pumping Total
Requirement Factor Energy Energy
GWh % GWh GWh
11990 55.0 - 11990
48000 54.6 - 48000
48360 53.0 - 48360
108350 53.9 - 108350
16045 54.5 - 16045
65000 55.0 - 65000
64855 53.0 4350 69205
145900 54.0 4350 150250
21270 54,5 - 21270
87500 55.0 - 87500
86500 53.0 4350 90850
195270 54.0 4350 199620
27975 54.5 - 27975
115000 55.0 - 115000
115000 53,0 4350 119350
257975 54,0 4350 262325
36390 54,5 - 36390
149000 55,0 - 149000
151500 53.0 7010 158510
336890 54.0 7010 343900
46885 54,5 - 46885
190000 55.0 - 190000
198000 53.0 7010 205010
434885 54,0 7010 441895
59270 54,5 - 59270
240000 55.0 - 240000
256330 53.0 7010 263340
555600 54.0 7010 562610
74930 54.5 - 74930
300000 55.0 - 300000
327155 53.0 7010 334165
702085 54,0 7010 709095
93825 54,5 - 93825
370000 55.6 - 370000
411625 53,0 7010 418635
875450 54.0 7010 882460
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FUTURE SUPPLY

The development of current and new technologies and changing
social policies will largely govern the installation of
future generating plants. In the case of steam-electric
capacity, the overwhelming bulk of Chesapeake Bay's Power
supply, these developments and policies leading toward a
plausible pattern of future electric power supply rest on
fairly established and realistic axions.,

ASSUMPTIONS AND METHODOLOCY

For this Study it was assumed that nuclear generation would
be accepted by the public and that over the study period
nuclear capacity would ultimately represent better than
fifty percent of the installed capacity in the Market Area
and would generate more than two-thirds of the energy., It
was also assumed that domestic programs would provide suffi-
cient fossil fuels to supplement the nuclear base-load gene=
ration,

The power supply facilities through 1985 are either in service,
under construction or in the advanced design stage. Accordingly,
the projected supply picture through this period reflects the
generation already planned by utilities in the Market Area. This
capacity includes shares of generating units located beyond
boundaries of the Market Area and longtime contracts for the
purchase of energy.,

For the years after 1985 and through 2000 the supply program
utilized current and expected trends of the relative proportions
of steam generation to total generation, and of nuclear generation
to fossil. Beyond the year 2000, capacity was projected to 2020
as an extrapolation of the trends with some modifications to re=-
flect Market Area parameters, Capacity projected for meeting
Market Area loads after 1985 was assumed to be sited within the
Market Area to the degree that suitable sites were considered
availlable,
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As previously indicated, base=load generation is assumed to
be increasingly provided by nuclear power with base-load
coal or oil capacity moving into cycling or peaking opera-
tions. The "all other" category assumes installation of
combustion type generation for peaking service in the near
future with a possible introduction in the distant future
of other generating modes not presently available. Existing
hydroelectric capacity is kept in service throughout the
study period. Although only the Bath County pumped storage
project is presently scheduled for construction by Virginia
E&P Co in Chesapeake South, provision for another 1000
megawatt project was made for the year 1995 to help balance
out the load characteristics in the century to come.

The energy generated by each prime mover category was deter=-
mined by the service for which each is assigned, with capa-
city factors declining from base~load service, thru cycling,
to peaking.

Pumped storage plants are operated for peaking purposes and

pumping requirements are considered to be 1.5 times the energy
generated.

PROJECTED SUPPLIES

Table 13-6 shows the projected capacity making up the future
power supply in the Chesapeake Bay Market and in each Sector
for five year intervals from 1980 through 2020.

FUTURE NEEDS AND PROBLEM AREAS

The installation of electric power facilities as indicated
in the preceding section will create demands on the re-
sources of the Study Area. Generating plants and transmission
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lines on land resources while plant operations will place
demands on the available water supply. Quantifying such
demands on long-range bases is difficult because of the
number and dynamic nature of the variables involved in
long-range electric power development.

FUTURE POWER PLANT SITING AND COOLING METHODS

Reported schedules for future installations of generating
capacity generally include the location, by city and state,

of the new plants. Considering those plants presently under
construction or in the advanced design stages, the locations

of future Chesapeake facilities is fairly well known through
1985. For installations scheduled beyond 1985 uncertainty
regarding specific sites often manifests itself in much capacity
being carried as "undetermined".

For the Study, sites for plants in the Study Area were considered
of paramount importance only for steam-electric plants, both
fossil and nuclear, because of their demands for cooling water
from the Bay's waterways. Such demands, in terms of withdrawals
and consumption, are not made by 'all other'" plants and for
these,. therefore, siting is not examined in detail,

For capacity scheduled as "undetermined" in location and for
that capacity projected beyond 1985 siting was postulated on
the basis of several criteria, These, enumerated below,
reflect the desire to have ample water supply, be near the
load centers, keep transmission lengths short and be convenient
to fuel transport systems. In addition, sites in Maryland were
selected in accordance with criteria used in the Maryland Power
Plant Siting Program. It should be noted however, that the sites
as presented in this report are not necessarily those delineated
in the Maryland Power Plant Siting Program.

a) Tributary headwaters were avoided since water
flows generally cannot support significant
amounts of capacity and these areas are often
candiates for river recreation plans.,

b) River reaches already included, or expected to
be included, in the Wild and Scenic River system
are avoided.

c) The main stems or lower reaches of large rivers
and tributaries, or the coastal zone fronting
the ocean, are favorable sites for new plants.
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d) Fossil capacity is placed near or in the metropolitan
areas of large cities but outside the central city
itself.

e) Fossil capacity is placed in river reaches already
supporting generating facilities, particularly
groups of plants. ‘

f) Nuclear capacity is placed well outside the metro-
politan areas of large cities in conformity with
Nuclear Regulatory Commission siting restrictions.

Because of the degree of uncertainty attending site location
in the long-range future, no attempt was made to predict where
the capacity beyond 2000 would be located. It must be noted
of course, that only a reasonable and plausible scheme of
future plant siting can be developed beyond the period of
scheduled additions; sites which are projected cannot be
construed to be a program for the placement of contemplated
plants having a special sanction.

As one view of the generation pattern in the future Table 13.7
gives the sizes and locations of the steam-electric plants
comprising the power supply for the year 2000. Figure 13-12
shows the geographic distribution of these plants, which can
be compared with Figure 13.2 giving the power supply. for the
base year 1972,

The production of electricity by the steam cycle involves the
condensation of exhaust steam back to water and the release
of waste heat. All waste heat from steam~electric plants
must eventually be discharged into the atmosphere. It may
be transferred directly to the air or it may be transferred
to water as an intermediate step and then to the air. Because
of costs and engineering difficulties associated with direct
transfer process, nearly all existing steam-electric plants
use cooling water as an intermediate transfer agent. The
process of moving the waste heat from the steam-generation
cycle to the water is accomplished by heat transfer through

a condenser. In this process cooling water is passed

through the condenser tubing. The spent steam leaving the
turbine is passed over the outside of the tubing and heat
remaining in the steam is transferred through the tubing to
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Table 13-7

STEAM ELECTRIC PLANTS LOCATED IN THE CHESAPEAKE BAY MARKET AREA 2000

Location
Plant Fuel Service-Area City State Capability
MW
Chesapeake West
Douglas Point Nuclear Potomac El Pr. Co. Nanjemoy MD 4600
Bush River¥ Nuclear Baltimore G&E Co. Bush River MD 4500
Chalk ,Point Fossil Potomac El Pr. Co. Brandywine MD 3418
Calvert Cliffs Nuclear Baltimore G&E Co, Lusby MD 3265
Elms* Nuclear Potomac El Pr. Co. St. Marys City MD 3000
Morgantown Fossil Potomac El1 Pr. Co. Newburg MD 2601
Brandon Shores Fossil Baltimore G&E Co. Foremans Corner MD 1200
Wagner Fossil Baltimore G&E Co. Arundel Village MD 774
Benning Fossil Potomac El.Pr..Co..Benning DC 608
Potomac River Fossil Potomac El Pr, Co. Alexandria VA. 499
Crane Fossil Baltimore G&E Co. Baltimore MD 400
24865
Chesapeake East
Bethlehem* Nuclear Delmarva P&L Md. Bethlehem MD 2620
Summit Nuclear Delmarva P&L Co. Sumnit Bridge DE 1540
Thornton#* Nuclear Delmarva P&L Md. Still Pond MD 1310
Indian River Fossil Delmarva PRL Co. Millsboro " DE 577
Edge Moor Fossil Delmarva P&L Co. Edge Moor DE 564
Vienna Fossil Delmarva P&L Md. Vienna MD 162
McKee Run Fossil Dover Municipal Dover DE © 148
Delaware City Fossil Delmarva P8L Co.  Delaware City DE 75
6996
Chesapeake South i :
North Anna Nuclear "Virginia E&P Co.  Minerva VA 3806
Free Ferry* Nuclear Virginia E&P Co.  Barco NC 3760
Surry Nuclear Virginia E&P Co.  Surry VA 3294
Roanoke* Nuclear Virginia E&P Co. Palmyra NC 2978
Yorktown Fossil Virginia E&P Co. Yorktown VA 2910
Chowan* Nuclear Virginia E&P Co. Cofield NC 2820
Ramirez#¥ Nuclear Virginia E&P Cc. Mamie NC . 2820
Claremont#* Fossil Virginia E&P Co. Claremont VA 2535
Possum Point Fossil Virginia E&P Co, Dumfries VA 2047
Smithfield* Fossil Virginia E&P Co. Smithfield VA 1690
Portsmouth Fossil  Virginia E&P Co. Chesapeake VA 1495
Chesterfield Fossil Virginia E&FP Co. Chester VA 1255
31410
63271

*Plant projected and sited by FPC; all others are existing or scheduled
by the utilities.
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the cooling water which in turn carries it away. The heated
cooling water, having accomplished its task, is returned to
its source.

All but three of the present steam plants in the Chesapeake
Market employ '"once=-through'" cooling, in which the condenser
cooling water flow is drawn from and discharged to a natural
body of water. The rate of flow of the cooling water over

the condenser coils and the rise in cooling water temperature
due to the heat removal process differ among plants in rela-
tion to the various design and operating conditions, There

is a slight consumptive use of water in the once-through

system due to the small evaporative loss caused by the increased
temperature of the condenser cooling water discharge,

Withdrawals of water for cooling at steam-electric plants
currently constitute the largest industrial diversion of
water. In the Chesapeake Market either fresh or saline
water is used for this purpose, depending on the location
of each individual plant. The amount of water required
depends upon the type of plant, its efficiency, and the
temperature rise og cooling water in thg condenser, usually
in the range of 10°F to 25 F (6 C to 14 °C). Currently, a
large nuclear steam-electric plant requires approximately

50 percent more condenser water for a given temperature rise
than a fossil plant of equal size, The higher requirements
result from lower turbine inlet steam temperatures and lower
operating efficiencies of nuclear plants.

Where adequate supplies of natural water are available the
onice~through cooling system is usually adopted because it
is the most economical method of cooling.

Where natural bodies of water of adequate size are not available
at the site, or are excluded from use by water quality standards,
cooling ponds may be constructed to provide the cooling water
source. In this case, water would be recirculated between the
condenser and the man-made pond. Sufficient supplemental

inflow into the pond would be needed to replace both the normal
evaporation and that induced by the addition of the waste heat
from the plant. The only cooling pond installation contemplated
for the Chesapeake Study Area is that at the North Anna plant,
presently under construction,

Where cooling towers are used the heated condenser water is
cooled for reuse by a stream of flowing air. The air flow
is usually that of a natural draft rising through the tower,
which is hyperbolically contoured to create the necessary
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barcometric head., Such natural draft towers are huge affairs,
some 300 feet (100 meters) in diameter at the base and some
450 feet (150 meters) tall. Each tower provides cooling for
a generating plant of about 500 to 1000 megawatts.

In the wet cooling tower, the warm water is sprayed into the
stream of flowing air. This facilitates the heat dissipation
by evaporation as air moves through the tower. The cooled
water is collected in a basin under the tower from which it
can be pumped back to the condenser for reuse. The evaporated
water is made up by withdrawals from a local natural water
body.

While the Chalk Point #3 unit is the only natural draft wet tower
currently in use in the Study Area, many are included in the plans
of scheduled units going into service over the next ten years.

In the Study Area a few small units have wet towers whose air

flow is driven by mechanical fans, but no additional facilities
of this type are anticipated.

In a dry cooling tower the heated water from the condenser is
confined in piping within the tower while an air stream forced
over it carries off the heat. Since the heat dissipation

is entirely by convection and conduction there are no evapora=
tive losses of water with consequent makeup reguirements,
Because of the large surface area required for heat transfer
and the large volumes of air that must be circulated, dry
cooling towers are substantially more expensive than the wet
towers. Overall operating efficiency in steam=-electric plants
is somewhat decreased due to the larger energy requirement

of dry cooling processes as compared to the wet, or evaporative,
cooling processes, In addition, the technology of large scale
dry cooling towers is not yet generally considered to be
commercially acceptable. No dry towers are now used or scheduled
anywhere in the Study Area.

Under the present EPA regulations, once-~through cooling is
prohibited on all plants scheduled for service in 1985 and there-
after. Plants scheduled before 1985 employing the once=through
system may retain them throughout the remainder of their useful
lives. For this Study it is assumed that all projected capacity
will employ wet towers rather than dry towers or ponds.
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COOLING WATER FACTORS

For a given rate of heat removal, the temperature rise in the
cooling water is inversely proportional to the amount of water
circulated through the condenser. The size of the condenser
and the amount of water circulated can be varied substantially.

By varying the efficiencies, cooling temperature rise, fuel
type, plant load-carrying function, and cooling system design,
a set of water requirements for steam plant cooling purpose
can be developed. These requirements are shown in the upper
half of Table 13.8 for a 1,000 megawatt plant operating
continuously at full capability for each design of plant and
cooling facility. The use factors decline gradually in future
years to reflect the anticipated modest increases in thermal
efficiencies arising from continued design improvements.

CONSUMPTIVE USE FACTORS

As stated previously, the heat added to the water as it flows
through the condenser may be dissipated to the atmosphere in
several ways. For the once-through system, the amount of
water eventually consumed by evaporation from the receiving
water body averages less than 1% of the condenser cooling
water flow. For the cooling pond, whose temperature rise

is somewhat greater than for once through systems, the
evaporative loss is about 1% of the condenser flow. The

loss is greatest in the cooling tower-a little over 2%.

The loss factors, expressed as millions of gallons per day
for each 1,000 megawatt plant operating 24 hours per day,
are presented in the lower half of Table 13.8. Again, the
decline in future years reflects continuing improvements in
plant efficiencies.

WATER USE IN THE STUDY AREA

With a plausible scheme of future plant sites, each accomodating
an assigned plant and cooling facility type, an estimated water
use can be determined to quantify the water demands on the
Chesapeake Bay Study Area.

To illustrate the magnitude of heat discharged to the cooling
after body by existing generating plants, Table 13-9 assembles
thermal data for 1972 on plants within the Chesapeake Bay Market.
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Temperate Rise Across Condenser - °r;°cC

Table 13-8

CONDENSER FLOW AND EVAPORATIVE 1LOSS FACTORS*
FOR STEAM~-ELECTRIC PLANTS IN THE CHESAPEAKE BAY MARKET
(Millions of gallons per day; millions of cubic meters per day)

Condenser Flow

For 1980

‘Nuclear

Fossil Base
Fossil Cycling

For 1985 thru 1995
Nuclear

Fossil Base

Fossil Cycling

For 2000 thru 2020
Nuclear

Fossil Base

Fossil Cycling

. Evaporative Loss
For 1980
Nuclear
Fossil Base
Fossil Cycling

For 1985 thru 1995
Nuclear

Fossil Base

Fossil Cycling

For 2000 thru 2020
Nuclear

Fossil Base

Fossil Cycling

Once Cooling Wet
Through Pond Towers
13;7 18;10 24;13
1,450;5.49 1,047;3.96 7853;2.97
89933,40 649;2,46 487;1.84
1,227;4.64 886;3.35 665;2,52
1,408;5.33 1,017;3.85 763;2.89
88033.33 63532.40 477;1.81
1,161;4.39 839;3.18 629;2.38
1,240;4.69 8963;3.39 672;2.54
7673;2.90 5543;2.10 4163;1.57
1,105;4.18 798;3.02 5993;2.27
9;0.03 12;0.05 18;0.07
63;0.02 7;0.03 11;0.04
8;0,03 10;0.04 15:0.06
9;0.03 11;0.04 1730.06
5;0.02 7;0.03 11;0.04
7;0.03 9;0,03 14;0.05
8;0.03 10;0,04 15;0.06
5;0.02 6;0.02 9;0.03
7;0.03 930.03 14;0.05

Factors are for a 1,000 megawatt plant operating 24 hours per day at full
capability or are for each 24 gigawatthours of generation.

*Factors taken from Water Resources Council Second National Assessment.

Recent revisions reflect higher heat rates and somewhat higher water use.
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The heat discharge is calculated from the design operating
ratio and actual annual generation and is stated in giga-
watthours for ready comparison with the annual generation.
The ratio of discharge to generation gives a visualization
of the reject heat relationship to full load generation.
The average cooling water temperature rise is calculated
from the actual average cooling water discharge and the
calculated heat discharge. . Figure 13-12 shows that the
generation of the Market Area is expected to be concentrated
in the shore areas within the Study Area. For the plants
so located in the Study Area, Table 13=10 and Table 1311

" give the withdrawal and consumption by five year intervals
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from 1980 through 2000, The amounts shown account for
new units added and old units removed throughout the period,
with regard to the type of fuel and cooling system.

From 2000 through 2020, when plant siting cannot be projected
with any degree of confidence, Table 13,12 presents the water
use based on each Sector's total fossil and nuclear capacity.
The use factors employed were those for the year 2000,
Technological improvements may reduce the water requirements
for steam-electric generation by increasing the thermal
efficiencies of the energy conversion process,

The amount of water required for cooling and for consumptive
use figured largely in the placement of capacity at specific
sites, particularly in the fresh water reaches of the Study
Area. Through the year 2000, the annual average flows in
each river, obtained from the USGS Watexr Supply Papers, were
used, The withdrawal and consumptive uses of a plant at a
prospective site were compared to the natural river flow at
that site. Where the river flow could not support the plant's
consumptive demand, the site was relocated.

LAND USE